This paper uses Colombian household survey data collected over the period 1984-2005 to estimate Gini coe¢ cients along with their corresponding standard errors. We …nd a statistically signi…cant increase in wage income inequality following the adoption of the liberalisation measures of the early 1990s, and mixed evidence during the recovery years that followed the economic recession of the late 1990s. We also …nd that in several cases the observed di¤erences in the Gini coe¢ cients across cities have not been statistically signi…cant.
Introduction
Measuring the evolution of income distributions over time and/or across regions, and assessing the e¤ect of policy measures on income concentration are topics of research that have historically received a great deal of attention. To address these topics, authors typically provide comparisons based on the ranking of estimated Gini coe¢ cients, without acknowledging the fact that, being a sample statistic, these coe¢ cients have associated sampling distributions. For example, Baer and Maloney (1997) review the impact on income distribution of the market-oriented policy reforms instituted in Latin America during the 1980s. They observe that in the case of Chile, the Gini coe¢ cient fell from 0.49 to 0.47 under the socialist experiment of the Allende government, and then increased to 0.52 during the military dictatorship regime. Then, during 1990 Then, during -1993 , a period of transition back to democracy, the Gini coe¢ cient was 0.51. On the other hand, a comparison of the variation in the Gini coe¢ cient in Mexico during 1986-1992, a period of economic adjustments and liberalisation measures, re ‡ects an increase from 0.43 to 0.48. As another illustration, Cunningham and Jacobsen (2008) use household survey data from Bolivia, Brazil, Guatemala and Guyana, to construct earnings inequality measures by gender and by racial/ethnic origin. They …nd that for Bolivia the Gini coe¢ cients for white and non-white men (women) are 0.51 (0.54) and 0.53 (0.60), respectively. The question that arises is whether these observed di¤erences in Gini coe¢ cients are statistically signi…cant.
During the last decade or so, a number of authors have considered di¤erent methodologies to estimate the standard error of the Gini coe¢ cient; see Zheng and Cushing (2001) , Giles (2004 , 2006 ), Ogwang (2000 , 2004 , 2006 and Modarres and Gastwirth (2006) . However, in a recent paper Davidson (2009) (2000) and Birchenall (2001 Birchenall ( , 2007 , among others. In sharp contrast to this literature, in this paper we estimate standard errors on these Gini coe¢ cients enabling us to test for statistical variation across urban areas and over time. The chosen sample period is interesting because the Colombian government instituted a series of major liberalising reforms in the early 1990s, although this was followed by the deepest recession experienced by the country in the last century, and the subsequent years of recovery.
The paper is organised as follows. Section 2 brie ‡y describes the methodology used for the estimation of the Gini coe¢ cient and its corresponding standard error. Section 3 describes the data set used in the paper and summarises the main results.
Section 4 o¤ers concluding remarks.
Methodology
The standard approach to measuring income inequality is the Gini coe¢ cient, which provides an absolute measure of the extent of inequality. The Gini coe¢ cient ranges from 0, when all individuals have exactly the same income, to 1, when only one individual has the totality of income and everyone else has nothing at all.
1 The Gini coe¢ cient based on a sample of data is an estimator of the true parameter with an associated standard error.
The Gini coe¢ cient is de…ned as twice the area between the equidistribution line 
where y (i) , i = 1; 2; ::; n, is the series of order statistics of the income variable y (that is, the original series sorted in increasing order), and b is the estimated mean of y.
Davidson (2009) …nds an approximate expression for the bias ofĜ, from which he subsequently derives the following bias-corrected estimator of the Gini coe¢ cient, denotedG, which is given by:G
While the estimator (2) is still biased, its bias is of order smaller than n 1 .
Equation (2) can be used to obtain an estimate of the standard error ofG. Using:
where
, the standard error of the bias-corrected Gini coe¢ cient is denoted as:
Davidson (2009) shows, via simulation experiments, that the asymptotic distribution of the Gini coe¢ cient is reliable even for sample sizes of around 100 observations. However, in case the underlying income distribution follows a lognormal distribution with a large variance, or when the distribution has heavy tails, reliable inference can be obtained by applying the bootstrap method. In particular,
Davidson (2009) suggests implementing the bootstrap method as follows. First, let
be the test statistic required to test the null hypothesis that the bias-corrected Gini coe¢ cient is equal to G 0 . Then, one generates b = 1; :::; B bootstrap samples of size n by resampling with replacement from the observed income data (which is also of size n). For bootstrap sample b; one computes a bootstrap statistic b as in (5), but with G 0 replaced byG, that is the value of the statistic computed from the observed sample. This is required so that the hypothesis tested should be true of the bootstrap data-generating process. To calculate an interval at nominal con…dence level (1 ), one estimates the =2 and 1 =2 quantiles of the empirical distribution of the bootstrap statistics b .
Data and main results
To study the distribution of income in Colombia, we use data from the nationwide For the purposes of our estimations, individuals who do not report either wage income or having worked during the previous week are excluded from the analysis.
3
The evolution of the average hourly wage rate during the sample period, both for each city and for the country, is presented in Table 1 . 4 The total number of obser- Gini coe¢ cients. The estimated standard errors are used to calculate con…dence intervals at the 95% level, for which we use the corresponding quantiles of the standard normal distribution, and those that were obtained after the implementation of the bootstrap method, using 9,999 bootstrap replications. 5 At this point it is also worth mentioning that the application of the jackknife method results is much larger estimates of the variance of the bias-corrected Gini coe¢ cients; indeed, when using the data for all seven cities the estimated jackknife variance is almost 1.8 times the estimated asymptotic variance derived by the formula given in Davidson (2009).
6 Table 2 Pasto, for which the estimated coe¢ cients always appear to be statistically di¤erent throughout the sample period. led to a worsening distribution of income. Lastly, when looking at the period that followed the deepest recession of the last century, evidence is somewhat mixed. The years of recovery do not appear to have had an e¤ect on wage income distribution in 21 out of the 48 comparisons provided, whereas in 18 cases there is a statistically signi…cant fall in the Gini coe¢ cients.
Overall, when assessing variations in the distributions of wage income with respect to 1990 and 1999, the picture that emerges is not particularly optimistic, in the sense that most of the observed variations in the Gini coe¢ cients are in the positive direction (re ‡ecting a worsening in inequality); it appears that the best-case scenario is that which re ‡ects no statistically signi…cant variation at all.
Concluding remarks
This paper analyses the evolution of the Gini coe¢ cient in Colombia across cities, over a period of more than two decades. In order to provide valid inference on the observed variations of the estimated Gini coe¢ cients, we implement the David- Tables 2 and 3 are at the 5% level. 
